Adaptive iterative decoding for expediting the convergence of unary error correction codes by Zhang, Wenbo et al.
11
URC1
URC2
encoder
encoder
URC1
URC2
QPSK
demodulator
Unary
decoder
ˆ x
decoder
QPSK
modulator
π1
π2
π3
˜ za
l
˜ za
u
˜ ze
l
π
−1
1
π1
π
−1
2
π2
π
−1
3
Turbo encoder
encoder
Unary x z
decoder
Turbo decoder
˜ ze
u
˜ za
˜ zp
Fig. 6: Schematic of the Unary-Turbo scheme, in which unary coding is serially concatenated with turbo coding and Gray-coded
QPSK modulation schemes. Here, π1, π2 and π3 represent interleavers, while π
−1
1 , π
−1
2 and π
−1
3 represent the corresponding
deinterleavers. Multiplexer and de-multiplexer operations are also employed before π3 and after π
−1
3 , respectively.
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Fig. 7: The SER performance of the ﬁve schemes of Table II, when conveying vectors comprising (a) a = 102, (b) a = 103 and
(c) a = 104 symbols, which obey a zeta distribution having the parameter p1 = 0.797. Communication is over an uncorrelated
narrowband Rayleigh fading channel and a complexity limit of Climit = 1948 ACS operations is imposed for decoding each
of the bn bits in the vector z. Different random designs are employed for the interleavers π1, π2 and π3 in each simulated
frame.